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A population survey of bowel habits
in urban Swiss men
FRANCOIS CURTIN, ALFREDO MORABIA, MARTINE BERNSTEIN, JEAN-PIERRE DEDERDING *
The aim of this study was to determine the prevalence of symptoms related to constipation in urban Swiss men and
to identify associated sociodemographic factors and health habits. A sample of 773 men aged between 35 and 74
years randomly selected from the Geneva population answered a questionnaire on bowel habits during a personal
interview in a mobile epidemiological unit. 'Constipation' was reported by more than 6% of subjects, difficulties in
stool evacuation by approximately 5% and less than three stools per week by approximately 2%. These symptoms
appeared less prevalent in subjects with post-baccalaureate education (the excess prevalence of setf-reported
constipation, difficulty in stool evacuation and frequent dally defecation was greater than 5%). Smokers were more
likely to have a frequency of 3-7 stools per week and were less affected by frequent daily defecation. Self-reported
constipation was more prevalent in subjects with a higher dietary fibre intake. No statistically significant effects of
age, nationality, dietary fat or physical activity were observed. These results are consistent with national surveys in
US populations. Factors related to socioeconomic status or education may be a cause of constipation in men, but
they still need to be elucidated.
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Among gastrointestinal functional disorders, constipa-
tion is sometimes considered to be a minor problem by
physicians.1 Yet, it constitutes one of the most frequent
complaints in gastroenterology, being more frequent than
all other chronic digestive conditions.2 The prevalence
of constipation has been estimated at between two and
>10% of the US population4 and reaches 20% among the
elderly. Part of the observed heterogeneity in the preval-
ences within comparable populations may stem from the
lack of a standard definition of constipation, particularly
when 'constipation' is self-reported.1
The impact of constipation on health is high. For exam-
ple, faecal incontinence, a frequent consequence of long-
term constipation, can lead to work absenteeism and is a
major cause of institutionalization in the elderly.6
Furthermore, constipation has low disability and hos-
pitalization rates, but generates important medical ex-
penditure. Patients suffering from constipation consult
physicians more frequently than other patients.' Approx-
imately 1.2% of all consultations in the US2 and 0.9% in
die UK8 are motivated by this problem. Each year, $330
millions are spent in the US on laxatives.9 Constipation
may also increase the risk of colorectal cancer.10"12
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In general, studies focusing on gastrointestinal problems
have used data collected in large US population surveys
such as die National Disease and Therapeutic Index
(NDTI),2 the National Hospital Discharge Survey
(NHDS), the National Health Interview Survey (NHIS),
die National Ambulatory Medical Care Survey
(NAMCS), the Vital Statistics of the United States
(VSUS)3 and the National Health and Nutrition Exam-
ination Survey (NHANES-I).13 In contrast, the pre-
valence of constipation in European populations and in
particular among urban men is less well known. We
therefore performed the present study to examine the
prevalence of symptoms related to constipation in the
general population of men in Geneva, Switzerland.
METHODS
Subjects
Between January 1993 and December 1994, a random
sample of the male adult population of Geneva, including
1,141 men, was selected to represent the 89,000 male
non- institutionalized residents of Geneva city and county
aged 35—74 years. Subjects were identified from an official
list of all residents provided by the Population Office that
included name, date of birth, address and nationality. The
random sampling in the age-sex-nationality strata was
proportional to the corresponding distributions in the
Geneva population. Subjects were asked by mail to parti-
cipate in a population survey about 'men's health',
including issues such as cardiovascular risk factors,
anthropometry and medical and familial history. In cases
of non-response after 15 days, the subjects were called by
Bowel habits m urban Swiss men
telephone up to seven times on different days of the week
and at different hours of the day and, if necessary, sent a
second and third letter. A systematic check in the follow-
ing yearly edition of the list showed that over 90% of die
subjects that had not been reached no longer resided in
Geneva. The participation rate was 67.7%, and the final
sample comprised 773 men.
In-person interviews were performed in a mobile epi-
demiology unit where trained interviewers helped the
subjects to complete a detailed questionnaire about edu-
cation and smoking as well as constipation-related symp-
toms. Subjects were asked the following questions: 'Do
you suffer from constipation?1, 'Have you any difficulty in
stool evacuation?', 'Have you any difficulty in stool reten-
tion?' The frequency of defecation was evaluated as once
a week or less, once per three or four days, once per two
days, once a day or several times a day. At home, parti-
cipants completed a self-administered, semi-quantitative
food frequency questionnaire. This comprised a list of 80
food items and serving sizes that could be converted into
daily energy, nutrients and alcohol intakes.14'15
Data analysis
The sample was stratified accordingly into categories of
age (<50 years and l>50 years), education [which was
classified into diree levels: primary school education
(i>6 years of schooling), secondary school education
(S9 years of schooling) and post-baccalaureate education
(>13 years of schooling)], nationality (Swiss or non-
Swiss) and smoking habits (current smoker or non-
current smoker). The fibre and fat intakes, adjusted for
energy intake, were categorized as below or above the
67th percentile of regression residuals. High physical act-
ivity was defined as at least three times 1 h per week of
sport during the whole year before the interview. The
symptoms were self-reported constipation, difficulty in
stool evacuation and difficulty in stool retention. The
Table 1 Distribution of age, education, nationality, smoking,
dietary and physical activity categories in a sample of 773 Swiss
men, Geneva, 1993-1994
Variables Categories
Age
Education
Nationality
Smoking
Dietary fibre
Dietary fat
Physical activity
<50 years
£50 years
Primary
Secondary
Post-baccalaureate
Swiss
Non-Swiss
Current smoker
Non-current smoker
Low(<17.6g/day)'
High (£17.6 g/day)'
Low (<826.4 kcal/day)a
High (£826.4 kcal/day)"
<3h/week
£3h/week
349
424
194
337
236
521
242
219
545
513
252
513
252
629
144
45.1
54.9
25.3
43.9
30.8
68.3
31.7
28.7
71.3
67.1
32.9
67.1
32.9
81.4
18.6
frequencies of stool exoneration were grouped in three
categories1: infrequent defecation (two stools or less per
week), intermediate frequency (3-7 stools per week), and
frequent daily defecation (more than one stool per day).
The crude prevalences were computed for the whole
population as well as for subgroups. The differences in the
adjusted prevalences of constipation-related symptoms
and in the frequencies were estimated by the regression
coefficients obtained using multivariate linear regression
with sociodemographic and health habit factors as pre-
dictors. The adjusted odds ratios and trends of constipa-
tion-related symptoms and frequencies according to edu-
cational levels were calculated using multivariate logistic
regression wirh sociodemographic and health habit fac-
tors as covariates. Statistical analysis was done with SPSS
software (SPSS Inc.).
RESULTS
Table I presents the distribution of the population accord-
ing to age, education, nationality, smoking, dietary habits
and physical activity.
The prevalences of constipation-related symptoms are
shown in table 2. Constipation was reported by 6.4% of
the subjects. Of the whole sample, 5.1% complained
about difficulty in stool evacuation (563% of self-
reported constipated subjects). Of the whole sample,
1.3% reported difficulty in stool retention (4.1% in self-
reported constipated subjects). Concerning defecation
frequencies, 2% of the whole sample had two or less stools
per week (14-6% of self-reported constipated subjects),
81.2% had daily stools or one per two days (75.0% of
self-reported constipated subjects) and 16.8% had two
stools or more perday(10.4%of self-reported constipated
subjects).
Analysis of the crude prevalences in table 3 shows that
self-reported constipation tended to increase with age, in
less well educated subjects, in the non-Swiss, in non-
smokers and in subjects consuming higher amounts of
fibre and fat and having lower physical activity. Difficulty
in stool evacuation had a similar distribution to self-
Table 2 Prevalences of symptoms related to constipation and
defecation frequencies in 773 Swiss men, Geneva, 1993—1994
a: 67th percentile
Symptoms and frequencies
Self-reported constipation
Difficulty in stool evacuation
Difficulty in stool retention
Infrequent defecation
(^2 stools per week)
1 stool a week or less
1 stool per 3 or 4 days
Intermediate frequency
(3—7 stools per week)
1 stool per 2 days
1 stool a day
Frequent daily defecation
(>1 stool per day)
CI confidence interval
n
49
39
10
15
3
12
628
59
569
130
%
6.4
5.1
1J
2.0
0.4
1.6
81.2
7.6
73.6
16.8
95% CI
4.7-8.1
3.5-6.7
0.5-2.1
1.1-2.9
0.0-0.8
0.7-2.5
78.5-84.1
5.7-9.5
70.5-76.7
14.2-19.4
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reported constipation except for dietary fat. Difficulty in
stool retention was more prevalent among younger, more
highly educated subjects, the Swiss, smokers and in sub-
jects with a higher fibre diet and higher physical activity.
Infrequent defecation was more prevalent among older
subjects, the non-Swiss, non-smoken and subjects with a
low fat diet and low physical activity. Frequent defecation
was more prevalent in younger, less well educated sub-
jects, the Swiss, non-smokers and in subjects with higher
fibre and lower fat diets and higher physical activity. After
adjustment for other sociodemographic and health habit
variables, significant differences in prevalences were
found between educational categories, except for in-
frequent defecation. The differences were mainly signi-
ficant in subjects with a post-baccalaureate education.
Smokers were significantly more likely to have a fre-
quency of 3-7 stools per week and were less affected by
frequent daily defecation. Self-reported constipation was
more prevalent in subjects consuming a higher fibre diet.
Age, nationality, dietary fat and physical activity had no
significant effects.
Table 4 presents the relationship of symptoms with edu-
cational categories. Compared to subjects with a primary
school level education, subjects with a baccalaureate edu-
cation had a significant, up to 2-fold decreased risk of
constipation (adjusted OR=0.5, p trend =0.02), of diffi-
culty in stool evacuation (adjusted OR=0.4, p trend
=0.008) and of frequent daily defecation (adjusted
OR=0.8, p trend =0.06). A significant trend (p trend
=0.05) associated higher educational levels with an in-
creased risk of difficulty in stool retention.
DISCUSSION
This study described symptoms related to constipation in
a representative sample of men aged 35—74 years from an
urban Swiss population. It confirmed the findings on
prevalence obtained in US populations studies. Over-
Table 3 Prevalences (percentage) of symptoms related to constipation and defecation frequencies and adjusted differences of prevalence
according to population categories (n=739)
Variables
Age
Education
Nationality
Smoking
Dietary fibre
Dietary fat
Physical activity
Categories
<50 years
£50 years
Difference'
95% CI
Primary
Secondary
Difference^
95% Cl
Post-baccalaureate
Difference*45
95% Cl
Swiss
Non-Swiss
Difference'
95% CI
Current smoker
Non-current smoker
Difference"
95% CI
Low(<17.6g/day)
High (£17.6 g/day)
Difference"
95% CI
Low (<826.4 kcal/day)
High (£826.4 kcal/day)
Difference*
95% CI
' <3 h/week
£3h/week
Difference*
95% CI
Self-reported
constipation
4.6
7.8
2.8
-0.8-6.4
7.9
8.7
0.3
-2.0-2.5
2.1
-6.5
-10.5—2.6°
6.1
7.1
0.8
-3.0-4.7
5.9
6.6
0.5
-3.5-4.5
5.1
9.2
4.9
1.0-8.8°
6.1
7.2
2.1
-1.7-6.0
6.9
63
-0.4
-4.9-4.2
a: Simultaneously adjusted for all other vambles in the table
b: Difference with primary school level
c:p<0.05
Difficulty in
stool
evacuation
3.8
6.2
2.4
-0.9-5.6
7.8
6.0
-0.5
-2.5-1.5
1.7
-5.7
-9.2--2.1°
4.6
6.2
1.8
-1.7-5.3
4.5
5.4
0.8
-2.8-4.5
4.2
7.1
3.0
-0.6-6.5
5.5
4.4
-0.1
-3.6-3.5
5.6
5.0
-0.1
-4.3-4.1
Difficulty in
stool
retention
1.7
1.0
-0.6
-2.3-1.1
0.5
0.9
1.4
0.3-2.4°
2.6
1.5
-0.3-3.4
1.5
0.8
-1.1
-2.9-0.7
1.8
1.1
-1.2
-3.1-0.6
1.0
2.0
1.2
-0.6-3.1
1.4
1.2
-0.1
-1.9-1.7
0.7
1.4
0.7
-1.5-2.8
Infrequent
defecation (£2
stools/week)
1.1
2.6
1.0
-1.0-3.0
3.1
1.2
-0.7
-2.0-0.5
2.1
-0.5
-2.7-1.7
1.5
2.9
1.1
-1.0-3.3
0.9
2.4
1.2
-1.0-3.5
1.9
2.0
0.4
-1.7-2.5
2.1
1.6
-0.8
-3.0-1.3
2.8
1.8
-1.1
-3.6-1.4
3-7
stools/week
81.7
80.8
-1.2
-6.9-4.6
78.8
80.4
0.3
-3.3-3.8
84.7
6.2
0.0-12.4°
813
80.6
-0.7
-6.9-5.4
86.4
79.4
-8.3
-14.7--1.9°
82.1
78.9
-2.1
-8.3-4.1
82.1
78.9
-5.6
-11.8-0.5
833
80.7
-3.1
-103-4.2
Frequent daily
defecation
(>1 stool/day)
17.2
16.6
-2.2
-7.7-3.3
18.1
18.4
0.9
-2.5-44
13.1
-6.6
-12.6—0.6°
17.1
16.5
-0.4
-6.3-5.5
12.7
18.2
7.1
1.0-133°
16.0
19.1
2.5
-3.5-8.4
18.8
13.5
-1.8
-10.7-1.1
13.9
17.5
4.2
-2.8-11.1
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all, education was the main predictor of constipation-
related symptoms.
Self-reported constipation
Self-reported constipation was found in 6.4% of subjects.
This prevalence was higher than those reported from the
data of some US surveys which were estimated at between
1 and 2%, ^ but similar to a prevalence of 7% found by
Sandier et al.13 with the NHANES-I data.
Difficulty m stool evacuation
Difficulty in stool evacuation was reported by 5.1% of the
sample. This value was lower than the prevalences of
similar symptoms such, as strain during defecation or
incomplete evacuation which were estimated at around
10% by Thompson and Heaton'' in a non-random sample
of the British population or at around 20% by Talley et
al. in a population study from an urban US population.
Difficulty in stool retention
Difficulty in stool retention had a prevalence of 1.3%,
which was similar to the prevalence of 1.5% found by
Talley et al.17
Defecation frequency
For infrequent stool evacuation, a prevalence of 2% was
found, which was similar to the prevalence of 1% found
by Sandier et al. This prevalence is less than one-third
of the prevalence of self-reported constipation. Among
self-reported constipated subjects, only 15% reported in-
frequent defecation. A prevalence of 16.8% was observed
in frequent daily defecation, which was somewhat higher
than die 7% found by Heaton et al.18 in a British urban
population and the 11% reported by Sandier et al.13
Association with sociodemographic categories
Less well educated subjects presented significantly more
self-reported constipation and difficulty in stool evacu-
ation compared to subjects widi a post-baccalaureate
education. These results are in line with previous reports.
Constipation may be more prevalent in less well educated
and in lower social categories of population. 13,13 j t migh t
be argued that more highly educated subjects are less
inclined to report constipation dian the least educated.
However, there is to our knowledge very little empirical
support for diis postulate. In contrast, education is known
to be related to several factors which influence constipa-
tion. Low socioeducational classes may more often have
inadequate dietary habits or less physical activity,1"3
though our results did not show a confounding effect of
diet or physical activity. More frequent exposure to agents
such as stimulant laxatives, psychotropic drugs, l21
and organochlonnated compounds22 or viruses such as
herpes simplex, herpes zoster or cytomegalovirus23'24diat
affect colonic motility might explain die highest preval-
ence of constipation in lower socioeducational categories.
Personality traits associated with poor educational
achievement could predispose to constipation.25'26More
highly educated subjects might also be more prone to
modify dieir health habits in case of constipation.
The effect of age on constipation remains controversial.
Some studies found a significant association between an
increase of constipation prevalence and ageing.27"2' A
lack of physical activity, chronic illnesses and drugs have
been proposed to explain such a relation.30-31 However,
die effect of age has not been systematically re-
ported. •> In our study, self-reported constipation,
difficulty in stool evacuation and infrequent defecation
were slightly more prevalent in subjects older than 50
years. A stratification by 10 year categories did not pro-
vide additional information (data not shown). The non-
significance of this trend may be due to the fact diat the
age effect becomes manifest only in subjects older than
75 years.
The nationality of tlie subjects had little impact on con-
stipation. Indeed, at a similar educational level, socio-
cultural habits do not differ between die Swiss and the
majority of non-Swiss, who are mainly of European origin.
Smoking decreased die prevalence of frequent daily defe-
cation, but did not modify die prevalence of symptoms
related to constipation. This is in line widi die results of
Levy et al.32 and diose of Talley et al.17 who found no
differences in bowel habits between smokers and non-
smokers.
Unexpectedly, dietary habits had little effect on constipa-
tion. Constipation seems rare in societies with a high fibre
diet33 and die addition of fibre could improve con-
stipation-related symptoms. Yet, numerous studies have
suggested that higher amounts of dietary fibre did not
protect against symptoms related to constipation and diat
Table 4 Adjusted odds ratios (OR)° of constipation related symptoms and defecation frequencies by education level compared to primary
education subgroup (n=>739)
Variables
Self-reported constipation
Difficulty in stool evacuation
Difficulty in stool retention
Infrequent defecation
Frequent daily defecation
CI. confidence interval
Primary
n-183
Adjusted OR" (95% Cl)
1.0 (Reference)
1.0 (Reference)
1.0 (Reference)
1.0 (Reference)
1.0 (Reference)
Secondary
n=327
Adjusted OR'(95% CI)
1.1 (0.8-1.6)
0.9 (0.7-1.3)
1.5 (0.5-4.3)
0.6 (0.3-1.2)
1.0 (0.8-1.3)
a: Simultaneously adjusted for other sociodemographic and health habit factors
Post-baccalaureate
n-229
Adjusted OR' (95% CI)
0.5 (0.3-0.8)
0.4 (0.2-0.8)
1.7 (0.8-3.3)
0.8 (0.4-1.5)
0.8 (0.6-1.0)
p trend
0.02
0.008
0.05
0.57
0.06
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constipated subjects generally did not differ from odiers
in the absorbed amounts of fibre. 1'31>32>35'36 Our results
showed a higher prevalence of self-reported constipation
in subjects consuming a higher amount of fibre. The
highest fibre intake might not be a cause but a con-
sequences of self-reported constipation.
Dietary fat could stimulate colonic activity,37 but fat
intake was not related to constipation symptoms in our
study as in other studies on constipation.35'38
Physical activity has been reported to be protective
against constipation.13*32 In our study, no significant ef-
fect of physical activity was observed, although a slight
trend suggested drat subjects with a higher physical act-
ivity reported less constipation.
Potential biases and strengths
Studies focusing on symptoms are necessary, because a
large part of human morbidity and suffering is due to
symptoms. Yet, recording symptoms implies subjectivity
in their description.40 For example, subjects questioned
about constipation may be more concerned about in-
complete or difficult evacuation than decreased stool
frequency.'*1 There is no objective confirmation (radio-
logical or pathological, for example) of constipation. Sim-
ilarly, die absence of information on die pathologies
causing constipation (colonic cancer or haemorrhoids, for
example) or on die use of laxatives complicates the inter-
pretation of prevalences. As constipation can easily be
treated by over-the-counter medication, die symptoms
and defecation frequency can be somewhat modified by
constipated subjects who treat themselves. Defecation
problems are often minimized by patients who use incor-
rect terms42 or report them incorrectly.43 In this study,
39% of die subjects who declared that tliey were constip-
ated reported neidier difficulty in stool evacuation nor
infrequent defecation. It is important to assess whedier
issues in defining and reporting constipation are related
to socioeducational classes, but, to our knowledge, this
has never been investigated hitherto.
However, diese potential biases are unlikely to have
severely affected die validity of die results, since overall
diey were consistent widi diose previously reported in
comparable populations. In addidon, die present study
had several strong assets. It was based on a representative
sample of die population, information was obtained by a
standardized questionnaire and the questions on bowel
function were mixed widi odier questions related to gen-
eral health, so die subjects dierefore had no particular
reason to under-report nor to over-report dieir bowel
symptoms.
CONCLUSION
This study suggests diat symptoms related to constipation
are radier frequent in die Swiss male population. Al-
though constipation is not ledial and is only a minor cause
of hospitalization, it can alter the quality of life of nu-
merous patients sufficiently and even lead to invalidity,
particularly in elderly subjects. It is a clinical and public
healdi problem diat must not be neglected. Education
appears to be the main predictor of diis disorder. As the
aetiology of constipation is certainly multifactorial,1 fur-
ther studies are needed to explore which factors associated
widi education are responsible for bowel habit disorders
and whether diey are amenable to prevention.
We wish to thank Dr. Dorothy F. Curtin-Cundy for her critical
reading of the manuscript.
1 Johanson JF, Sonnenberg A, Koch TR. Clinical
epidemiology of chronic constipation. J Clin Gastroenterol
1989; 11:525-36.
2 Sonnenberg A, Koch TR. Physician visits in the United
States for constipation: 1958 to 1986. Dig Dis Sci 1989;34:606-11.
3 Sonnenberg A, Koch TR. Epidemiology of constipation in
the United States. Dis Colon Rectum 1989,32:1-8.
4 Thompson WG, Heaton KW. Functional bowel disorders
in apparently healthy people. Gastroenterology 1980;79:283-8.
5 Hale WE, Perkins LL, May FE, Marks RG, Stewart RB.
Symptom prevalence in the elderly: an evaluation of age, sex,
disease and medication use. J Am Geriatr Soc 1986,34:333-40.
6 Denis P, Bercoff E, Bizien M-F, et al. Etude de la
prevalence de I'incontinence anale chez I'adulte (Prevalence study
of anal incontinence in adults). Gastroenterol Clin Biol
1992; 16:344-50.
7 Drossman DA, Li Z, Andruzzi E, et al. U.S. householder
survey of functional gastrointestinal disorders. Dig Dis Sci
1993;38:1569-80.
8 Royal College of General Practitioners, Office of Population
Censuses and Surveys, Department of Health and Social Security.
Morbidity statistics from general practice 1981-1982. Third
national study, series MB5 No 1. London: Her Majesty's Stationery
Office, 1986.
9 Curry CE. Laxatives. In: Handbook of nonprescription
drugs, 8th edn. Washington, DC: American Pharmaceutical
Association, 1986:75-97.
10 Sonnenberg A, Muller AD. Constipation and cathartics
as risk factors of colorectal cancer: a meta-anarysis. Pharmacology
1993;47(1PSuppl):224-33.
11 Kune GA, Kune S, Field B, Watson LF. The role of chronic
constipation, diarrhea and laxative use in the etiology of
large-bowel cancer. Dis Colon Rectum 1988;31:507-12.
12 Nakamura GJ, Schneiderman U, Klauber MR. Colorectal
cancer and bowel habits. Cancer 1984,54:1475-7.
13 Sandier RS, Jordan MC, SheKon BJ. Demographic and
dietary determinants of constipation in the U.S. population.
Am J Public Hlth 1990,80:185-9.
14 Bernstein M, Morabia A, Costanza MC et al. The
nutritional balance of the diet of the adult population of Geneva.
Soz Prav Med 1994,39:333-44.
15 Morabia A, Bernstein M, Kumanyika S, et al. Development
and validation of a semi-quantitative food frequency
questionnaire on the basis of a population survey. Soz Prav Med
1994;39:345-69.
16 Willett W, Stampfer MJ. Total energy intake: implications
for epidemiologic analyses. Am J Epidemiol 1986; 124:17-27.
17 Talley NJ, Weaver AL, Zinsmeister AR, Merton U.
Functional constipation and outlet delay: a population-based
study. Gastroenterology 1993;105:781-90.
18 Heaton KW, Radvan J, Cipps H, Mountford RA,
Braddon FEM, Hughes AO. Defecation frequency and timing, and
stool form in the general population: a prospective study. Gut
1992;33:818-24.
19 Odenthal KP, Ziegler D. In vitro effects of anthraquinones
on rat intestine an uterus. Pharmacology 1988;36<1 Suppl):57-65.
20 Cookson J. Side-effects of antidepressant. Br J Psychiat
1993;163(20Suppl):2O-4.
21 Kane JM. Antipsychotic drug side effects: their relationship
to dose. J C1in Psychiat 1985,46:16-21.
22 Albrecht WN. Central nervous toxicity of some common
environmental residues in the mouse. J Toxicol Environ Hlth
1987;21:405-21.
Bouiel hoists m urban Swiss men
23 Walsh TN, Lane D. Pseudo-obstruction of the colon
associated with varicella-zoster infection. Ir J Med Sci
1982; 151:318-9.
24 Foucaud P, Sonsino E, Mouy R, Aigrin Y, Cezard JP,
Navarro J. Pseudo-obstruction intestinale et infection a
cytomegalovirus des plexus myenteriques (Intestinal
pseudo-obstruction and cytomegalovirus infection of myenteric
plexus). Arch Fr Pediatr 1985;42:713-5.
25 Heymen S, Wexner SD, Gulledge AD. MMPI assessment of
patients with functional bowel disorders. Dis Colon Rectum
1993;36:593-6.
26 Wald A, Burgio K, Holeva K, Locher J. Psychological
evaluation of patients with severe idiopathic constipation: which
instrument to use. Am J Gastroenterol 1992;87:977-80.
27 Everhardt JE, Go VLW, Johannes RJ, Frtzsimmons SC,
Roth HP, White LR. A longitudinal survey of self-reported bowel
habits in the United States. Dig Dis Sci 1989;34:1153-62.
28 Stewart RB, Moore MT, Marks RG, Hale WE. Correlates of
constipation in an ambulatory elderly population. Am J
Gastroenterol 1992;87:859-64.
29 Talley NJ, O'Keefe EA. Zinsmeister AR, Melton U III.
Prevalence of gastrointestinal symptoms in the elderly: a
population based study. Gastroenterology 1992;102:895-901.
30 Whitehead WE, Drinkwater D, Cheskin U, Heller BR,
Schuster MM. Constipation in the elderly living at home. J Am
Geriatr Soc 1989;37:423-9.
31 Campbell AJ, Busby WJ, Horwath CC. Factors associated
with constipation in a community based sample of people aged
70 years and over. J Epidemiol Commun Hlth 1993;47:23-6.
32 Levy N, Stermer E, Steiner Z, Epstein L, Tamir A. Bowel
habits in Israel. J Clin Gastroenterol 1993; 16:295-9.
33 Burkitt DP, Walker ARP, Painter NS. Effect of dietary fiber
on stools and transit-times, and its role in the causation of
disease. Lancet 1972;2:1408-12.
34 Cummings JH. Constipation, dietary fiber and control of
large bowel function. Postgrad Med J 1984,60:811-9.
35 Towers AL, Burgio KL, Locher JL, Merkel IS, Safeian M,
Wald A. Constipation in the elderly: influence of dietary,
psychological, and physiological factors. J Am Geriatr Soc
1994,42:701-6.
36 Badiali D, Corazziari E, Habib Fl, et al. Effect of wheat
bran in treatment of chronic nonorganic constipation: a
double-blind controlled trial. Dig Dis Sci 1995,40:349-56.
37 Wright SH, Snape WJ, Jr. Battle W, Cohen S, London RL
Effect of dietary components on gastrocolonk response. Am J
Physiol 1980;238:G228-32.
38 Steed KP, Bohemen EK. Lamont GM, Evans DF, Wilson CG,
Spiller RC. Proximal colonic response and gastrointestinal transit
after high and low fat meals. Dig Dis Sci 1993;38:1793-800.
39 Gordis L. Challenges to epidemiology in the next decade.
Am J Epidemiol 1988;128:1-9.
40 Probert CSJ, Emmet PM, Cripps HA, Heaton KW. Evidence
for the ambiguity of the term constipation: the role of irritable
bowel syndrome. Gut 1994;35:1455-8.
41 Drossman DA, Sandier RS, McKee DC, Lovitz AJ. Bowel
patterns among subjects not seeking health care: use of a
questionnaire to identify a population with bowel dysfunction.
Gastroenterology 1982;83:529-34.
42 Leigh RJ, Turnberg LA. Faecal incontinence: the unvoiced
symptom. Lancet 1982; 1:1349-51.
43 Manning AP, Wyman JB, Heaton RW. How trustworthy
are bowel histories? Comparison of recalled and recorded
information. BMJ 1976,2:213-4.
Received 15 March 1996, accepted 22 August 1996
